Some effects of the charge independence of nuclear forces on the emission and absorption of photons by light nuclei are investigated. It is found that the selection rules governing the change of isotopic spin T in such transitions are of practical importance in nuclei with T,=O, particularly the rule that Ei transitions without change of isotopic spin are forbidden. Two examples of forbidden Ei-emission (in N'4 and 0") are discussed, and detailed experimental reinvestigation is suggested in connection with each of them.
I. INTRODUCTION ONSIDERABLE evidence' has accumulated during recent years in favor of the hypothesis of charge independence of nuclear forces. In light nuclei (say Z(10) the effects on nuclear wave functions of the Coulomb force between protons and of the neutronproton mass difference are expected to be small, ' and consequently the total isotopic spin T must be considered a good quantum number' in purely nuclear processes; some restrictions imposed on nuclear reactions by the conservation of isotopic spin have been discussed by Adair. '
When the emission or absorption of photons takes place, isotopic spin need not be conserved, since the electromagnetic interaction of nucleons is chargedependent. However, as has been pointed out by Radicati' and others, there In the discussion that follows we shall always assume that the specific nuclear forces are indeed charge independent, and we shall attribute to Coulomb =Ape exp(~ikn r;) (2) in an obvious notation; the+ sign applies to emission and the -sign to absorption.
For our purposes, it is convenient ta separate H into two parts:
We shall estimate in the next section the contribution of (7) to the absorption of photons.
In connection with magnetic dipole (3II1) radiation, it is necessary to mention the magnetic exchange and interaction moments that have been omitted in (1).
However the exchange and interaction moments that are usually assumed to be of importance in nuclei', and that are omitted in (1) (10) where M is the mass of a nucleon and (r')pp is the mean squared displacement of a nucleon from the center of mass in the ground state of the nucleus. For M1 radiation, we have the sum rule d8'
where p'p is the nuclear Bohr magneton. Equations (10) and (11) However, unlike most nuclear sum rules, they require no correction on account of exchange forces or correlation. Moreover, the E2 sum rule is correct even in the presence of interaction potentials that depend linearly on particle momentum, such as the spin-orbit interaction.
IV. EMISSION OF y-RAYS
The p-ray spectra of nuclei with T, =O The existence of Coulomb forces and of the neutronproton mass difference introduces important deviations from some of these rules:
(1') Following H~absorption, there is in general some probability of a-and d-emission to a T=O state on account of isotopic spin impurity in the initial and final states and, to a lesser extent, in the n-particle. While re-emission of p-rays may not, in general, compete strongly enough to suppress such a process, strong neutron or proton emission should be expected to do so. Consequently there may be a region of energy, between W~and the effective threshold for n or p-emiss-ion, in which n-particles are produced with an appreciable probability in violation of rules (2), (3), or (4).
(2') For each state in the residual mirror nuclei, the thresholds and barrier penetrabilities for n and p are in reality di8erent; only after correction for this eR'ect should (5) The experimental evidence on the photodisintegration of carbon, which in fact prompted this investigation, appears to agree with the conclusions presented here. The data on (y, n)-" and (y, p)-reactions'ã re too conflicting to be compared with rule (3).
However, they indicate a steep rise in the absorption cross section in the neighborhood of 20 Mev, which must correspond to the onset of Ei absorption. 
